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[ IS* * 1 ] k 3t3Siittc7D^Jt • jgfefr k 

fflESfBt*?* 1 *: V'Jy/^ fcftJS(UfiS<0* 7*9 - * 
III, 

iuie^ai!attos^ • mmm^y r a 

$ £ t h>TIES^*T^h?IS^W k . 1t3£d3 • 
<r>mitt<LMb £-3tSiiT WffiaeSBiaKFfc mIB£# 

[ is* * 2 ] r w § tvtzmmr^tmm 
mf!e#^j^e^^ • wmitfm-? r a 

«t"t**«li&IHli/stiCitt<?)^aiSrflii. 

mffe^iXft b £-S5c* itXmMTUA #:tcMK§ 
HtzWBcWftXtl&m? k miiTUA mzMB. $ tifzM 

[f*** 3 ] msst^^iimm^stcmm^ii 

fc£ k ^iMk^lf** 1 4fc« 2fE»7>£3fe3fc»fll 

[ff**4] WIESSbeR^iiBlfcKMTWlRSnfc 
i k £ m k ^ I*** 1 4 fcli 2 tB*^5£fBtfli«fll 

[ is** 5 ] mzgrnm? ^wsmmwrnmrnm 
fimmztiKzbZftmki-zmmmi . 2, 34^12 
4fB»^sfBfltfif*^ 

[M**6] 3K«S:*r&«%3iaR?-3&«8BR«. »f« 

*nfc3K«itt<o ^x; k £ , fne^^s^fna 
3a*k , maim ■ mmwmE,'MMb*-*&itx 

*c . mria 1 mco^mm^t mie 1 u^s^ • #*&ftk 

*«^-$*ufe 1 H^o<0^?63t««fR-? £ k 

[1***7] *»S*t*Wft30f^3iffl»«. BfS 
^OKS k 2rKG"CE— o^xy s-±K# 0 5£4 iifc^awtc 

^Hk ^T', iwi&ktiS'J<oR— <0*>xvN-±t:fp 9 3= 
*«t . buIBS:^ • *iftfkw«riE+'t«ii:*HftS-fr-c 



s - k *«f5fc -rsa^sfflt* 

[|«**S ] lulBIS ** 1 . 2 . 3 . 4 4 fcli 5IE» 

izZtiXm&Ztif^ k *r#^k-ri>7fejifl^» 
[IS** 9] fulEIS**2. 3. 4 4/cli5lSifeOT - 

vrA^-^im^tixm^ixtz^b Z&mt-t 

[ IS** 1 0 ] MfEft 7 r >f ^«-<a*«Bfc*«3Wtt« 

[is** 1 1 ] mis^7 r ;<-cr>ffl%®.wizmmm 

[IS** 1 2 ] Mail** 1 , 2 . 3 . 4 4^(± 5 IB 
m^Sfbt^«*^SV^MIBIS**8. 9, 104 
fctil 1 IBm^iKf it«4^:«Bllt«H«#$ 

[^BH^Ifffl^lMBfl] 
[000 1] 

[000 2] 

akLT3tamS^ffli/^ixTV^„ 3Bift*T(i» 
367 ?>( A-jflBESftSf v^y b 0 , 4*: 

Ammcoftrnm-Mzfortxii. weau- hx-mmm* 

k^l.. 

[0003] ^r^^'-tMlf. setSS^^ffl* 

^•yrs c: k T30Wg*fT^ isxr^X'iz, m&mzft 
^^wwjsjniu. s bizmmzT^j * > b-tz&m 

mm-? *7 y h Ktfcw&wc*) -5 ?t . - , 
ij^-^mm^t'^m^tzm-kifi^rhtix z tz. 

[0004] 
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- h ?>3fc 'J yfi TEW 2> tes&f t & S?®^^'* 14 v* 
[0005] itzffi*. *\4 7<J v KafcJR^TSJfcfcfc 

# * & ii-c v > s # . i tnz x rus i*«77^ <- x-m 

[0006] *5feHBl±fi!*e[*0|inEOJ: 

Wifc-t 6 Six*: t <0T\ -r^ g miiM^MU 

[0007] 

* SO is? 9 iz&M&WO* y°y- Z&fc L , mflB^ta 

Jcm^cDmMiXMt . mffBSft ■ »&fr^lwfB4>'L>!»i: 
£- ScStfTtillHe***?- fctMESJ* • 

[0008] niEwflirtttw «t o . wwsrfaB^-frfest 

[0009] if^ *5HBtC«Sa»3te««*^*i, T 
flW L . iwf B#§5B£*-f ^ 'J x ■» 7 tcftm^MO 

3d** . $ <b t mi B^g^ts-^^mieiMBi t . 

[0010] tWIE^Wrick: -fc 0 . W&£®M&*>*:1&k 



[ooii]$^. *miizi&&&$£/m%m : =Fiz'k 

So 

[0012] §^(c. ^Hflic^l>^^ti*^ic-i- 

*7?bLxmm*imiz%z>. 

[0013] *w%izi%&&memffim^e>wsM3jm 

«i**J# • faEOWSe^iaRBfc^riai 

^Itco^xyN-hSr, BuIBS5%7t*^flulB^Wt, M 
!B3d# • Ste*OH«iB+^fii: ^-^$*TMiaTa!iD 

^■t*-*#-^L. m^Ltz^xj\-^mmi-x . maim 

i m^<^tmmxtm=F^m^t & i Sr#mt -r 
s. 

[0014] mae^xBustc ± o , ^x^-osi®t\ is 

[ 0 0 1 5 ] 4fc, ^f^tSSSfBtlllWafWHJi 

nfax\ matumcom—^^-^izi^ Kf&ttcfz 

t . MIBS:1# • W^#OHulB^Mi^ £-gc£-tt-Tfifa 

■ mm^tif^^ixxTvAmzm^ixtz^ftm 
[ooi6] mmm.izx o , ^^^-<^fmx\ mm. 

[0017]$^;. niriB 
htfx°%. &->x{mcr>ffimittmmfflcomm. im 

[0 0 18]^, *W9&z&h 3tiifl*-r*\ fiffiO 
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[00 19] S&ic. *Sfflflfc«43lSM* : fa f s WfB 

[oo 20] ifc, ^ftwizm&tmmmTtf. pib^ 

m > x.t KUifrtf* zti* Xr>xx *) mmzwmm 

h, 

[0 0 2 1 3 5 >■> t- . '£^lHlf^ : il9ia^g^«««^ 
[00 22] 

vmtkftMZMWt?*. mi it, *iW:il»Sl*l 

mmmx'ht, 

[00 23] PJt21(c^$ix^) X o C. *fKB^I 1 <7>^ 

1 0 ( EAT . ^vytVt—VyTA' <- fc iatt ) # Btft 

[ 0 0 2 4 ] 0*. ftilftfS^E 1 WTJK^'C'fc.l.it 
*f*«c7) 2 tMBBHFF X'fo 0 . 3 coSIBfcfRT 2 tcf# 
Lt±i!Hw, it-^gP4&^-LTil^ft«^^'l4^ 

j# • mmb3&&MZtix^2>. zix^%ym?2t 

%MMit<7)3m ■ HmteS b £*S£l7t . SIBtlSIS* 
r l^fiSt$n.Tl^ c 
[0025] §t?Bt:5^f 214, fgft^LDfcit^ft 

!f *r9-«Wt ( C LCfg^ : C o n f o c 
al Laser Coup 1 er) ^«U^I>. 
[0026] -r^r^*>. *gtttiBflTCtiU M»fLD 

5 ° c7)R»fB 2 a b &x.<&i>ita&fixxm<7>c Lcm 

f (Conf ocal Laser Coupler) 

2oJifflt^LTrD l ]£^i:^^>. iwi^ct 

j <j -v ? mmitiz x o x , 7c*±atc i & fiflHsft** 

[0027] i: c: *>T\ *g&8fcJBSrc«tiriEtf> J: 3 C4I 



C L C SrJBjfc V * & j&* , 
(i, ^cTDid^B^S^CLClg^^RM^i'L-r, 0d 
i.tf SlK^f -r h'f W iRt J: &m%im<n V C S E L 
(Vertical Cavity Surface 
Emit tinng Laser) ^. 

m&Zcffif&nmvmftftL d -r «b *> wc*> 

xm^mim.-? & m®, x-h -> x t n ^ 3r \ > . 
fw<4±gu£iitf)# 7"7-> t en L-T . 

[0028] U-I^Mftftli, 650-1 50 

[0029] 7t^3S140^# • »}S#:3(i:. 

frt>%&w.JjteX'ffiti(.2tiz>. xmmtii. n&i<iz 
ttxfo o . ^mmT 2 b^yrttzi^mttx-mmm 
[0030] lamftcoim ■ afift«s3 tii. ibk*? 

LDJbl>l ^ti^H^ PDOb'yf J; 0&atCP3 
®*^3& t 't"t*** LTiB(t^ii. <m*^ftgC3 A 
Sr^fiSt LX v ^ . 4"^W{i^lBtS^ 2 cOiBKciSitt*- 

um. 3ci±^<DmM. zt>iz3Dizzv>mux*h&. 
[0031] ^^m^ay^m ■ nmmi, 
Tizmmmz-?^yh zti. ^^m^m^rt^ v- 
yytamms&b Ltftm-th tst. § ^zyt? r a * 

it s #7Xt-/H<i ZX*>XJ \— X 1r~MZ±mzm: 

m.-th^btfX'Zh* 

[0032] %mmmm^-s r 1 ti, sc*#*^ 20 
^*&6 fc3taaM±«oi:fip • 3cosj#gii 3 a^^o 

Wh2r-^$-li:T. &Wt-£foLXm$LZix& . Hi (c* 

$*t*g«3t««t*f-s r 1 -m. bim. 

[0033] -eLT. micogz&mmm^s n^s 
ti. mmm7x^fczi\x. xmmm^E 1 wmtf&ix 

[0034]i2li, filEEIl 
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rti-fr (Via-hole) VHaWBrttSftTl**. 
[0035] *f 4 7*-;l-VH(Of^i . WxHriEBMf 
XU- «f-C'^l 5 O/imflWvsrfott. IStX^y 

[ 0 0 3 6 1 *f 4 T*-—tV\ ! H&lMiZtfcM^L D , 

ire v 1 4 . 2 coKffit^l § itSftfttftE d 

[ o o 3 t ] -f&b-feTOE d i . 5 0 <7>Sii 

a;5 o Acn«, ^bnwfcisw-* - k ± o - « 

*il. f*f>i/ > '^/L-t— F7 r-f 'S— 1 OCOttM^^ 

[ o o 3 9 ] mz , 5 o zmmmzt lt , m 

J; -> "C. *E*Clali£3 yv ^Wt7 r A > N*H#*6**ffitf>t 
tz . ,ti (JMttf )ii flfl^SBC =2: & • 

[0040] $ ^ izmnmm t tx . 0«bhk«k@^ 
7 -r o <- 1. o * k»&k t . 7 r A^-m <vmm 

X & 0 , J: -> t - it £ mm ^ * 9 9 1 L X m& C ffi 

[004 1] , 7 r -f A-ff § OftJIfliR^E 1 £ 
5 0 L . imWSsL 5 0 SrSSUalft h 

LT. &KluII»filA»£ t . 7H M^O^iifl 
1 WfflSfltefcJ: » «m0S&^7t7 r >f A 

[ 0 0 4 2 ] 03(i. *»HBt:ffi'&3R2«D^jeg»l<03t 

5ifi^E2^Br®Ht'*l.. 12^. #3att<*>£#- 

t _lJ 7r -fA-10iRjf^ lfemttHzi*)i'V 
y, v ^ — y.~y -j- j\ .> \ — 1 0 aTjSClrF ■ 1 3 iZ&tm 

ftomz2mti * vzivx . 2fm<ommtKi:^x^ 

h, £tz. mmm^ztiiih'cm-co^Utn'iil'cm 



[0043] isyfJU*— V 7 r A 1 0 Icfi. 
AirJT 1 0 BX'fo 0 . 5fe5ffiC^ffi?^5t« 1 0 Att%<7) 
fiy X7 Y 4 >s-tfim\<^hi\X^h » %Ml OAtl V 

— !T**«*t"C 7 r -f A<-(cs^O^*^$ixS 

^*ffi^t$ it h Xo. tfy^t Stff^£0V y ^ >'7'^5r 

[0044] ^y'/W^— H 7 r A > <- 1 0 <rm^A F 

■hK ZZX'M%mftl±~ EHfflR»«>tr-Agt5ar*. ^ 
hxiiNA^'O. 14. ?fcR0. 9^m-C- t tbii«i*. Off 
K^r^t- A 1 7 fiOgii: 7.4// mUfettt: h „ tie -5 

t, g^s^2*friaT^*L^. m&m<r>*7? 

-W&t-tht. Z\W-A.&cr>3m{HlzPD*:Bfli-t 
[0045] Z<D±oi,zLX&f&i$tlfz%MiBm=?V2 
X^&frb. £~>XZ\tl&n%3*9?tM.%:VXgM 

mz^^zmmmmx'% & „ 
[0046] ^z^z*mni,z&&%?mmffim?<omm. 

[0047] 04 1\ 2 1 izymzm$>5kmm=FL 

Lpt fCWitf C LC^SEL D^r'<-f Xififo 
Y) % ^ftMiSfflc 7 )^ X> N-fcUGaAs KKtf^i 

ffl^ixi.. 05{c^-r»iHiafc*o'^rco«BS;?ritt B J 

[00483-J-. 2 OteWPSSr^rU *»oBfl*/ili 
3\zm^XZ\<F>m&*Wfm-h t . ■)X7s-2 0iC 

[0049] BMrrs+'C*. mut^ib^ 
2m<v&mtf. miy ity 2fa<rmmizm\^<*h± 

3. WJaTflsO&ift.Tir**. d^M^ti. flfi^+'t'tt 
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t ftWTf^T (CO l,vtjfcflr LT V . 
[0 0 5 0] Huiac7)J:d^1i)S§fi.Tt^'>xyN-2 0 

2 1 fc Sr. ^J^.{iW3teS^LpOjtWy 1-y 3 
fc , CTxteSW • m&foC d ^(f'frW x 1 ~x 3 fc £- 

[00 5 1] ->xy\-2 0t2 1 fc«0»*tfflv^jf« 
S'J4 (H6#H3) (i s Au/Sn^^N^j^dJattiO 

stiff * U\&*. T9 y/wfi^>x#4f >-^u vfg* 
[00 52] i -3 (c L T . H6(^$ix^ J; o 

3*tt«0 »>xv n- 2 0 ±(c. * a ^9 ^*?&MWM* Km 

^ffiJBrianiSrifcU o^T«rcoJ£l=r tfc^x^— £ . 

«56#*?-L p t 1 fflcoS^ • *fi£tec d fc j&sgte-Sfi 
[00 53] mZfrbWbfrZ* o fc, j: 

[00 54] $ iz. mzcr>V4 is>7T\ ifciB^S 
[00551 08ft *?6WC«&«56*«fl!»^«OSII 

S&»K5 OCWt^l «t ? 9 OgiiJLTlSB^iX, S 

KriticiofctfiEDk. ?k¥:frffltf>inis&*lK5 o<d 

5 0AW\ 7 U# ~> -JlVWSi 19^LT IBHK 

T^ifa c v<? y h 4 c t & -aiQ&z s . ttzi^y ?)V 
H 7 t A- 1 0147 r >f /^-3a^ 1 8 1 J: 9£ 

[0 0 5 6] Mia<7)J;9^', T'lxJfvT'/USmSrffl^/c 

*it36*T*4fc«>. em i mmnmLvz^wmt l 
x . »Ki*i^ffii§i(=* rare* & . 

[0057)09(1 *J6SKffi4SJBHSi»f!S:'!> 

tx(C7tati^offi3£7)iiigff^coBTffliit'S>-i»„ pgh 

Ci§^J:3l:. *^tcffi***&3fet8fll*? S r 3 
14. g5Bt3S^2 4:30* ■ *«#3 1 *»£,ttJ£3*U * 
& ■ #fef*3 1 tc(ia5tf>tf>P3SM&7>£ft»3 1 A#7Bi£ 
$ixT^&. 



[0058] ifc, *^t^l.^jIft«^E 3(4, S 
ffe^SHtK^S r 30Si#3U3 1 ArtOSW^^MP 
VX (GRIN )s>X ) 3 2 £fi*W3 3 (3 «fc -JtSf 

l , d wsiff^^M v vx 3 2 ¥ffi&7t« w-r 

« v-^ywt- K7t^ y<- 3 0 05t«Sr ^ft^T . 
> y V/V^l -F7r^A'-30 iOi'Hi Ztmtt 3 3 (c i 
o 3 1 A ftmiZtmWlfe LXBtiLZ tlX V ^ . 

[0059] >I^)g»«-ffiMl->X3 20jgffl(;J:o 

[0060] iioii. *%mz&&&mtwm=F+c 
hmzim\m=F<7>m a <r>mmm^mmmxh k> . t 

*) foil 7 r 4 rt-m^X fo 0 , i^MS^*/? 
-&7 r ■< rs-mzik LT/h§ < ffi mZtl&ffifc&w; 
•t. <rc7)*S-&(4. 77^^-«C*«»*75- 

t\ z<r>7Y'(^-{z£->xmwmz$mzti. &tzm 
mzxmtyzmmzntimMtz: o , cntiotg^ 

[006 1 ] mmtZmZiiZ i 3 fc. *%BJ(^i.S^ 
Mi«TSr4ii, y^m-H7r^A'-4 0^) 
itS J: 0 < . *«3K3B : F2 tiS • mm.fc4 1 A 1 
^m^c^ix. ■ W**4 1 tct4a«><on«^S«r 

[0062]4fc. *HWt:ffiS3e»l3ft?E4J4, x 

y^^- K7t / ( ^"-4 o o5fe«tciftftfcns««ia 

354 0 A(C®iff*JtfjifflIxyX3 2 2r^ifW3 3ti:o 

r $ h if. z\z\ x-mmmfriemi' >X3 2 co^m 

HfiisyrtV*— H77 A A-4 o £7D5tS*'^^^i» J: 
3 (cfilfiJc-ri. . * LT C^M^Ml/yXS 2^ 

mt/saws:. sjt • mm*4 1 (;is(t^ix^(4^)« 
P3f§i^^a54 1 Aiz&mt. m^tL^^immx 

[0063] mm^mmz x o . siMfffst^ s r 4 

kyym-K77>f^-4 0 fc#»f«Wfc:Ste$;h. 
•^•«s$n.l»c0^^t !: . g^»^2i:>'>'^;^-K 
7r^fA'-40 ttf3£imV£cr)3Lft%4 1 A2r^t/(C® 

w*tJ-^m^>-x'3 2 &iti,x%&mzm&zixz>. 

[0064] Z(7>£ 5 ^wntzfli&SKXIMWRT- 

Sr3li. H^(CfcV^T. ffi*^$-C«JoJt3e7r>f 
A-3 0S:^gi5(^M. SaH-Sikf. «fi!tc«il 

[0 06 5] L^i,. 3effi»#£IHWfcttJ»3tf£ft* 
ffiltt«0i»#i:, «14^ n a n«k. nxhc7)fiiJMk. * 

W'miktf^xmmzixz . 

[ 0 0 6 6 ] H 1 1 (4. *HBHtC«4«J*3tatflHt^=S: 
t t^"(C7tiiifi*^(7)H 5 <7)|l^ffi.^BlTffill-e$> & . PI 

5 (4 . i/'/ytV*:- Y7 t 4 1 ^ — 15 0 <?)Ii;@4: 0 t/Js 
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*< . §?Bt*^2 k££f • #iS*5 1 JX. 
33$ • ^iS*5 1 C(4»J6i!OniapK<?5^^fSI5 5 1 A1M 

[0067] #3WC&l>ftjIftSt J J L E 5(4. l sV7')V 
^ _ y. v T 4 , i 5 o wj^Kt&WS^^Hfiitt*) 
Dfl^ 1 5 0 AKSilrWfrSP-xXS 2 Srft&ft-. It* 
W3 3tcioT«*$-tir. o»,veO!l»l 5 0AOJIJB 

u ^ajtfcx^-hsn 5obj, ^ • *i^*5 1 
*2tL%^mmttT3mu5 1 Acs«BsE3-trc«i£ 

*ix-g>. 

[0068] mM<7)ffifclZ£ 0 . S^t£«««tS r 5 
k > > K7r-f y x- 1 5 0 k j&*ttHSWfc:J!f£§ 

H 7 r 4 A- 1 5 0 fctfttSiftttOXfMK 5 1 A£ £>tf 
(cgjff^^Sl^yX3 2*^-LT^Wtc^$iX 

[ 0 0 6 9 ] 01 2(4. ^SfcEfcffiSStffcfcttHt* 1 ?* 

H(^$ixi» J: o «HBK:«&5Hft*««W^ S r 
6 1 ± . y^/W^ — F7T- / f -^'-6 0 <F)W&& *)i>'\^% 
< . ^^t«T2 k£J$ • m$ifc6 1 #»£>«|£3*U £ 

6 • aHfc#6 1 ttinajL/snM«o3a^6 1 a*^ 

Jt^ixT^S. 

[0070] *»flCflk**j«SSPFE 6ti. i/V/lV 

^_ H 7 r ^ a- 6 o<^tJat=sttfc»Kta5«>«?Dni5 

«Oia*6 0 Atca«f4s^l!l^yX3 2 Sroclf U if 
#«3 3C<fcoTli*£i2\ OV^K&Dfl»6 0BC. 
^mL/cnK«<7)SSgP6 1 ASrffiif U @7rs3*l$rV* 

|f8T«6 iAfcDa»6 0At*«HfHse*-iirc 
t?ti£§*x£. 

[007 1] MlS^ffiGSttCJ: 0 - SMSWS r 6 

£ft§*xS<W5r tsrf. %%t%M=F 2 b isV?)V*- h* 

7 r y 6 0 k iWGS36&<r>3&i& 6 1 £>t>'K® 
Jff^ll/yX 3 2 £^LTft3*W(Ci£r£-£ix£ . =5: 

[007 2] i/yy^—VyrJ^—ttZ softimflSt 
01 314. *3^C&*3lMm*^»7<o£JBB®*> 

[0073] |s!0(OF*ii£ 4 o lz . &¥WHz&&%m 



flSt^f E7tl \sV?)V^— H7 r^— 7 
0 i'hS < . 38BE«^2i:ift ■ #i£f*7 1 *^t§l£ 
$ ixtz^WtWimr SrTJ:.^- WiStt 7 1k. 
®#r WffiS V VX 3 2 3&«K» $ v- >"7";l-*- H 7 
7 >fA-7 0i;- &gm?7 6 A — 7 bDSril^jitfk 

y <_ 7 0 — k ti&Wi 3 9 7 5 b XM^ 
tlX\^h. 

[0074] im^T 7 6 A- 7 6 Dli*ivF*U 3 * 

[0075] ftrls^J; a (C. *il®ffi{J. ^%7t«T 
2fcl««BHSffl^)lil»l8«"C*>ifif«Ma z ?-7 6 A-7 6 

m.im=?x'\z. ffimizfrfrhkUftw^x -r? ••> 9 
^ ••/ 9 xtmzm&zixx^x , «^.«M^^^* i 'iiaj 

^:l> 3 ^ixti. b Vht,mmz&ll&tiLm&cr>[iii±.iz%} 
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